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METHOD AND DEVICE FOR HEATING BY MEANS OF 
A GASEOUS MEDIUM 

TECHNICAL FIELD 

The present mvention relates to a method for heating by means of steam, said steam 
being produced from water, energy for heating ttie water being provided by burning 
a fuel, according to the preamble of claim 1. The present invention further relates to 
a device for heating by means of steam, said steam being produced from water, en- 
ergy for heating the water being provided by burning a fuel, according to the pream- 
ble of claim?. 

BACKGROUND 

In boiler houses sulphur coating is formed on flie inside of the boilers, i.e. extremely 
hard slag which is very difficult to remove. By conventional methods water is 
flushed in the boiler in order to unlace the slag, which is then scraped off. This is 
done by chimney cleaners and is very time consuming and does not provide a very 
good result. It is fiirther a physically demanding task and expose the workers to haz- 
ards. 

In exhaust air ducts such as e.g. kitchen ducts fat originating from food products and 
the like gets stuck on tiie inside of the ducts, on the bottom part and on the walls. 
The fat gets extremely hard and is very difficult to remove. The cleaning of the 
ducts is performed manually by conventional methods. The workers have to crawl 
inside the duct and scrape off the fat and collect it in buckets or the like. In build- 
ings with several floors a narrow elevator is constructed where the worker sits and 
performs the cleaning. Also this does not give a satisfactory result and is a quite dif- 
ficult task for the workers. 



2 

In the food industry, i.e. by chocolate manufacturing, slag is fonned in the chocolate 
channels. In order to remove the slag products heating pistols are used, but they do 
not supply enough energy and are thus inefficient and do not give a satisfactory re- 
sult. By releasing steam from boilers into the room attempts are made to clean the 
5 channels, but as the steam has to travel a long way it is not efficient at all. 

In industrial chimneys the soot gets stuck on the inside of the chimney. The chim- 
neys are cleaned by conventional cleaning, performed by chimney cleaners. This is a 
quite tricky and time consuming task, which can be physically demanding and haz- 
10 ardous for the workers. Another way of removing soot is to use ultrasonic sound, 
which is not an efficient method. 

In drainage systems today, all cast iron systems are cleaned by high pressure flush- 
ing with water using a pressure greater than 100 bar. As a consequence they tend to 
15 break in joints, sealing joints etc. on occasions. In apartments the remains are dis- 
charged into the sewer systems, which is a problem. 

The marine industry suffers from basically the above problems. They have kitchen 
ducts, drainage systems, chimneys etc. 

20 

By manufacturing of medicine in large tanks, the tanks are afterwards cleaned by 
means of hot water under high pressure. A very large amount of water is consumed 
and the result is not particularly good. 

' 25 In the paper pulp industry the paper pulp gets stuck in e.g. the tanks, the conveyor 

■\ belt where the pulp is dried, actually basically the whole line of production. The pa- 

* ^ per pulp becomes so hard that iron bars are needed to remove the pulp. The same 

" ' : type of problem also occurs by filter manufacturing. 
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Cleaning of oil in pipelines which gets stuck therein is currently done by usmg a 
sleigh or the like which cuts away the slag from the inner walls. By this method only 
a certain amount is removed due to e.g, the pipes not having an exactly circular 
shape. In underdeveloped coimtries the removing is done manually, which is very 
5 hazardous from an occupational point of view. In some cases the pipelines are sim- 
ply replaced. 

A problem by drilling in oil wells is that the boring bars tends to get stuck by the oil 
flowing down in the bore holes. There is a thermal rising force from the ground heat 
10 (hot air) rising in the holes. The rising air has a certain speed, which results in a 

coolmg effect, cooling down the oil in the bore holes, making the oil sticky, result- 
ing in the boring bars getting stuck. There are no efficient methods to solve this 
problem, 

15 Shale oil lies under ground as bitumen. There are two known ways of extracting the 
oil. Either by open cut mine or by heating up the oil sand or by heating up or dilut- 
ing the oil sand so that it becomes sufficiently fluid to be pumped up* 

Both methods have major envkonmental disadvantages. Open cut mines require that 
20 two tons of tar sand is dug up for each barrel (159 litre) of oil produced. Only one 
fifth of the reserves of oil shale can be extracted with this technique. An army of 
trucks, trenching machines and bulldozers, which themselves require a lot of energy, 
are needed in order to excavate an area of the size of a large football ground every 
second day. After having extracted the shale oil the same operation is needed to fill 
25 up the open cut mine and restore nature. By using steam or chemicals for making the 
bitumen fluid means large risks for damaging the ground water. In order to extract 
shale oil in shale oil reserves using steam, steam is inserted into the ground in order 
to heat up the bitumen, which then becomes fairly liquid and can be retrieved. The 
steam is produced by large generators, which require a lot of electrical power, mak- 
30 ing the oil very expensive. 
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When an oil tanker sinks the water is often so cold that oil spill sinks and eventually 
lies on the bottom. This makes it very difficult to collect the oil. 

5 It is also quite difficult to collect the oil in an oilsUck. One way of preventing the 
oilslicks fi-om drifting away is to provide a barrier around the oilslick, which has a 
certain depth, e.g. 2 meters. The problem of removing the oil in an efficient way still 
ronains. 

10 By fue fighting, the fites are mostly put out with water. A problem is &at after Ae 
fire is put out the facility is soaked with water leading to large water damages. An- 
other problem e.g. in large buildings such as skyscrapers the water is flushed firom 
above as the ladders will not reach. This is not very efficient as the water turns into 
steam and is pushed away before reaching the core of the fire. 

15 

OBJECTS OF THE INVENTION 

One object of the present invention is to provide a method for heating by means of 
steam, said steam bemg jMroduced ftom water, energy for heating the water being 
20 provided by burning a fuel, such that heating becomes more efficient. 

Another object of the present invention is to provide a device for heating by means 
of steam, said steam being produced from water, energy for heating the water being 
: provided by burning a fuel, such that heating becomes more efficient. 

25 

SUMMARY OF THE INVENTION 

* 

These and other objects, apparent from the following description, are achieved by a 
:r method and a device for heating by means of steam which is of the type stated by 

. . ' 30 way of introduction and which in addition exhibits the features recited in tiie char- 



acterising clause of the appended claims 1 and 7. Preferred embodiments of the in- 
ventive method and device are defined in appended sub claims 2-6, and 8-18. 

One advantage offered by the method according to the present invention is that it 
facilitates a way of removing slag from the inside of the boilers in boiler houses or 
the like which is quick, efficient and does not lead to any occupational hazards. 

Another advantage offered by the method according to the present invention is Aat 
it facilitates a way of removing fat firom the inside of exhaust air ducts such as 
kitchen ducts or the like which is quick, efficient and does not lead to any occupa- 
tional hazards. 

Yet another advantage offered by the method according to the present invention is 
that it facilitates a way of removing slag from the inside of channels by food manu- 
facturing such as chocolate channels by chocolate manufacturing or the like which 
is quick and efficient 

A further advantage offered by the method according to the present mvention is that 
it facilitates a way of removing soot from the inside of industrial chimneys or the 
like which is quick, efficient and does not lead to any occupational hazards. 

A still further advantage offered by the method according to the present invention is 
that it facilitates a way of removing slag from the inside of containers by medicine 
manufacturing or the like which is quick and efficient. 

Another advantage offered by the method according to the present mvention is that 
it facilitates a way of removing hard paper pulp from the inside of containers by pa- 
per pulp manufacturing or the like which is quick, efficient and does not lead to any 
occupational hazards. 



Yet another advantage offered by the method according to the present invention is 
that it facUitates a way of cleaning drainage systems such as cast iron systems or the 
like in apartment facilities or the like which is quick and efficient and at the same 
time eliminates the risk of damaging the pipes. 

A further advantage offered by the method according to the present invention is that 
it fecilitates a way of clearing oil stuck hi pipelines, which is quick and efficient. 

A still further advantage offered by the method according to the present invention is 
that it facilitates a way of preventing boring bars to get stuck by drilling in oil wells. 

Anotiier advantage offered by the method according to the present invention is that 
it facilitates a way of extracting shale oil in shale oil reserves in an efficient and 
power saving way. 

Yet anotiier advants^e offered by tiie mefliod according to the present invention is 
that it facilitates a way of collecting tiie oil fi:om a sunk or sinking oil tanker in an 
efficient way. 

A further advantage offered by the method according to the present invention is tiiat 
it facilitates a way of collecting the oil from an oilslick in an efficient way. 

A further advantage offered by tiie method according to the present invention is that 
it facilitates a way of heating up rooms such as e.g. house trailers which is very effi- 
cient and envh-onmental friendly. 



A still fiirther advantage offered by tiie method according to the present invention is 
tiiat it facilitates a way of putting out fires which is efficiait and avoids wat« dam- 
ages in the facility where the fire has been put out. 



An advantage offered by the device according to the present invention is that it can 
be used for, in a quick, efficient and safe way, removing slag from the inside of the 
boilers in boiler houses or the like which is quick. 

Another advantage offered by the device accoidmg to the present invention is that it 
can be used for, in a quick, efficient and safe way, removing fat from the inside of 
exhaust air ducts such as kitchen ducts or the like. 

Yet another advantage offered by the device according to the present invention is 
that it can be used for, in a quick and efficient way, removing slag from the inside of 
channels by food manufacturing such as chocolate channels by chocolate manufac- 
turing or the like. 

A further advantage offered by the device according to the present invention is that 
it can be used for, in a quick, efficient and safe way, removing soot from the inside 
of industrial chimneys or the like. 

A still further advantage offered by the device according to the present uivention is 
that it can be used for, in a quick and efficient way, removing slag from the inside of 
containers by medicine manufacturing or the like which is quick and efficient. 

Another advantage offered by the device according to the present invention is that it 
can be used for, in a quick, efficient and safe way, removmg hard paper pulp from 
the imide of containers by paper pulp manufrtcturing or flie like. 

Yet another advantage offered by the device according to the present invention is 
that it can be used for, in a quick and efficient way, without damaging the pipes, 
cleaning drainage systems such as cast iron systems or the like in apartment facili- 
ties or the like. 
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A further advantage offered by the device according to the present invention is that 
it can be used for, in a quick and efficient way clearing oil stuck in pipelines. 

A still further advantage offered by the device according to the present invention is 
5 that it facilitates a way of preventing boring bars to get stuck by drilling in oil wells. 

Another advantage offered by the device according to the present invention is that it 
can be used for in an efficient and power saving way extracting shale oil in shale oil 
reserves. 

10 

Yet another advantage offered by the device according to the present invention is 
that it can be used for in an efficient way collecting the oil from a sinking oil tanker. 

A further advantage offered by the device according to the present invention is that 
15 it can be used for in an efficient way collecting the oil from an oilslick. 

A further advantage offered by the device according to the present mvention is that 
it can be used for in an efficient and environment friendly way heating up rooms 
such as e.g. a house trailers, 

20 

A further advant£^e offered by the device according to the present invention is that 
it facilitates a way of putting out fires which is efficient and avoids water damages 
in the facility where the fire has been put out. 

25 DESCRIPTION OF THE DRAWINGS 

A better understanding of the present invention will be had upon the reference to the 
following detailed description when read in conjunction with the accompanying 
drawings, wherein like reference characters refer to like parts throughout the several 
30 views, and in which: 
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Fig. 1 shows a device for heating by means of steam according to a first embodi- 
ment of the present invention; 

5 Fig. 2 shows a device for heating by means of steam according to an alternative em- 
bodiment of the present invention; 

Fig. 3 shows a device for heating by means of steam according to the alternative 
embodiment of the present invention attached to a channel 

10 

DETAILED DESCRIPTION OF THE INVENTION 

Fig. 1 shows a device for heating by means of steam according to a first embodi- 
ment of the present invention. The device I comprises a container 2, a burner 3 at- 

1 5 tached to the bottom of said container, for introducing heat into said container 2, and 
a water inlet 4 at the lower part of the container 2, preferably a pipe 4, for introduc- 
ing water, and a reducing valve 5 connected to the pipe 4, said pipe 4, when located 
inside the contamer 2, preferably having helical shape rising upwardly in the con- 
tainer, and a pressure chamber 6 to the upper part of which the pipe 4 is connected, 

20 in which pressure chamber 6 water is intended to be introduced and boiled. The de- 
vice further comprises an outlet 7, preferably a pipe 7, in the upper part of the pres- 
sure chamber 6, and an mjection chamber 8 to the inner cavity 8a of which the pipe 
7, via a safety valve 9 and a vent passage 10, said valve 9 and passage 10 preferably 
being located outside of the container 2, is connected. The device further comprises 

25 an overflow pipe 1 1 connected to the safety valve 9, said pipe extending down back 
into the lower part of the container where it is arranged to put out the flame from the 
burner 3. The injection chamber 8 further has an outer cavity 8b surroundmg the in- 
ner cavity 8a, said chamber 8 being attached to the top of the container 2. The de- 
vice fiMther comprises a flame guard 12, preferably a perforated plate or the like 

30 constituting the top of the container 2 and the bottom of the injection chamber 8, 
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The steam is intended to be introduced into the inner cavity 8a of the injection 
chamber 8 via the pipe 1. The exhaust gas is intended to be introduced into the outer 
part 8b of the injection chamber 8 via the flame guard 12. The device further com- 
prises a mixing chamber 13 constituting the upper part of the injection chamber, 
where steam, via openings in the inner part 8a of the injection chamber 8, is in- 
tended to be introduced in the outer part 8b of the injection chamber 8, and a steam 
heating hose 14 connected to the mixing chamber 13. The device further comprises 
a drainage pipe IS attached to the lower part of the inner part 8a of the injection 
chamber 8, and a two-way valvel6, for evacuating exhaust gas, attached to the outer 
part 8b of the injection chamber 8. 

Water is introduced via the reducing valve 5 and then reaches the burner 3. It flows 
in the helical pipe and is pre-heated and then continues to the steam pressure cham- 
ber 6 where the water starts to boil and reaches a high pressure. The steam created 
continues to the safely valve 9, where the steam goes right through if not, for some 
reason a stop has occurred. If that is the case an overflow pipe 1 1 leadmg down to 
tiie burner 3 turns it out. The burner 3 is designed in such a way that if the flame 
goes out a small heat sensor automatically turns off the gas or the corresponding. If 
the safety valve is not triggered the steam continues to a vent passage 10 which 
functions in such a way that as soon as the steam has entered and reached a certain 
temperature, at 8 bar it is approximately 180°, it opens automatically and lets the 
steam pass through. If, by any circumstance, the burner 3 would not react properly 
the vent passage closes. This is however highly unlikely considering the capacity of 
the burner 3. The pipe coming from the vent passage 10 enters directly into the in- 
jection chamber 8, which consists of an inner chamber where the steam is injected 
and an outer chamber surrounding the inner, where the exhaust gas is introduced. 
The exhaust gases keep the steam heated already at this stage. The steam rises to the 
mixing chamber 13, where steam and exhaust gases are mixed. The injection cham- 
ber can as an altemative consist of two hoses having a certain desired length de- 
pending on the application, one hose surrounding the other (steam-jacketed) and be 
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injected just before it enters the mixture chamber 8. Condensation can be achieved 
in such a way that water flows which the steam can carry flowing down m a drain- 
age pipe 15 and further down in the sink. If the burner 3 would go out the water is 
prevented from rising and flowing in to the burner 3 . At the top of the steam gen- 
erator a flame guard, designed as a perforated plate, is arranged, as a safety precau- 
tion, in such a way that the flames will not be able to rise higher. In addition there is 
a two-way valve 16 located at the injection chamber 8 for evacuating exhaust gases, 
so that the device can be used for example for cleaning of tanks for medicine manu- 
facturing, at the end of the cleanmg process, when it is desired to get the tank disin- 
fected, by only injecting steam in ttie tank. At the end there is a steam heating hose 
14 provided for transporting the steam and exhaust gas mixture. 

When the exhaust gases are injected into the steam they are intended for heating up 
desired cavities for the steam such that the steam then is able to operate. During that 
time Ac steam protects against fire due to heating by the exhaust gases. When the 
exhaiist gases have heated the cavity to flie desired operating temperature, the steam 
starts loosening up the slag on the surfaces while at the same time the exhaust gases 
keep the surfaces heated for the steam. Thus, the e^diaust gases transports the steam 
and keeps it warm in an efficient way. This results in a very high efficiency. 

Fig. 2 shows a device for heating by means of steam according to an alternative em- 
bodiment of the present invention. The device comprises a container 20 having an 
au: inlet 21, a gas inlet 22, a water inlet 23, a steam outlet 24, an exhaust gas outlet 
25 and an outlet 26 for the steam and exhaust gas mixture, and a gas burner 3, for 
burning combustion gases, located inside the container 20. The gas burner 3 is in- 
tended to be supplied witfi air toough the air inlet 21, preferably from a fan, and 
with combustible gas such as propane, butane, natural gas or the like throu^ the gas 
inlet 22. The aur inlet 21 and the gas inlet 22 are arranged in such a way that the air 
is mixed with the gas, which is ignited whereby a gas flame appears. The water inlet 
23 is arranged in such a way that the water fed through the water mlet 23, which 
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preferably is a pipe shaped as a spiral inside the container 20, is heated by means of 
the burner 3 to steam-generating heat. The steam outlet 24 and the exhaust gas outlet 
25 are arranged in such a way that they form a common cavity 26 where steam 
formed from the heated water in the spiral and exhaust gas produced from burning 
the combustion gases are intended to be mbced and further be introduced into a cav- 
ity, such as a ventilating duct, through the outlet 27. 

Fig. 3 shows an example of an application according to the invention, using the de- 
vice in fig. 2, where the mixture of exhaust gas and steam is introduced from the 

0 . outlet 27 into the entire length of a channel 30 such as a ventilating duct 30 starting 
from the bottom and out through the upper part of the ventilating duct 30 by means 
of automatically heating controlled exhaust valves 31. The mixture of exhaust gas 
and steam heats the mside of the ventilating duct from lO'-W with a mixture of 
steam and exhaust gas of 140"'-200*, which melts the impurities 32 such as fat and 

1 5 ott deposits 32 on the inside of the ventilation duct 30. The melted fat and oil de- 
posits 32 flows due to their own weight down to the bottom of the ventilathig duct 
to the pipe for runoff of fat and oil to a collecting vessel 33 for fat separation, where 
fat and oil ate cooled and transforms into solid state and can easily be disposed of. 

20 Steam, which is cooled in the process, reverts, i.e. is condensed to water and flows 
back in the lowest part of the ventilating duct and is collected in the collecting ves- 
sel 33 ready to be removed after having finalised the cleaning of the ventilating 
duct. 

25 During the process the mixture is risingly led to the top of the channel where pref- 
erably a temperature regulated valve 3 1 is located. The valve 3 1 is arranged to be 
controlled by temperature in such a way that the mner sides of the ventUaling duct 
30 are supplied with a proper amount of combustion gas and steam for reaching a 
temperature for melting the impurities consisting of fat, oils mixed with dust, soot 

30 and slag particles, which are stuck on the inner sides of the ventilating duct 30. The 
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control of the valve 31 is designed in such a way that the gas and steam mixture is 
maximally used for the cleaning of the channel regarding supplied energy. 

As implied above the exhaust channel can be a ventilating duct such as a kitchen 
duct, or a chimney or the like. The invention, however, facilitates introducing the 
mixture into any kind of cavity, where the cavity apart from an exhaust channel can 
be e.g. a tank; drainage system; chimney; boiler; pipeline; oil container; oil well; oil 
shale; oilslick or the like. Different applications of the invention will be further elu- 
cidated below. 

The device according to the present invention can thus in another application be 
used for, in a quick, efficient and safe way, removing slag from the inside of the 
boilers in boiler houses or the like. 

Itie device can m a further application as mentioned above be used for, in a quick, 
efficient and safe way, removing fat from the inside of exhaust air ducts such as 
kitchen ducts or the like. By introducing the steam and exhaust gas mixture into the 
channel the fat becomes as loose as cooking oil, floats down and is collected in a 
container at the bottom. The fat is then preferably cooled down and becomes hard, 
and can easily be removed. This is explained further above. 

The device can in a further application be used for, in a quick and efficient way, re- 
moving slag from the inside of channels by food manufacturing such as chocolate 
channels by chocolate manufacturing or the like. By introducing the steam and ex- 
haust gas mixture into the channel the slag products are liquefied and can be re- 
moved. This is by way of example. The invention can of course be used in any cav- 
ity where vegetable fat is present. 

The device can in a further application be used for, in a quick, efficient and safe 
way, removing soot from the inside of industrial chimneys or the like. The top of the 
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cfaimney is sealed. The mixture with a suitable temperature is then introduced. By 
die heat the soot becomes heavy and fells down, is shoved together and can then 
easily be removed by transport. 

5 The device can in a further application be used for, in a quick and efficient way, re- 
moving slag from the inside of tanks by medicine manufacturing or Ihe like which is 
quick and efficient By introducing the mixftire at preferably 125-140° the slag 
inx)ducts are removed and the tank is disinfected and ready for use. In order to get 
the tank fully disinfected the exhaust gases are diverted at tiie end such that only 
1 0 steam is released. This can also be done with a petroleum tank, which theai elimi- 
nates the risk of fire. 

The device can in a further application be used for, in a quick, efficient and safe 
way, removing hard paper pulp from the inside of containers by paper pulp mam- 
1 5 facturing or the like. By introducing the mixture in the container the hard papa- pulp 
stuck cm walls is loosened up by tide heat and can easily be removed such fljat the 
container again is ready for use. 

The device can in a further application be used for, in a quick and efficient way, 
20 without damaging the pipes, cleaning drainage systems such as cast iron systems or 
the like in apartm«rt buildings or the like. By introducing the steam and exhaust gas 
mixture into the pipes they are cleaned very efficiently without any risk of being 
damaged in the process. One way of doing this is to attach a pipe tee to the outgoing 
pipes, presumably located in the basement, then connecting the device for producing 
25 the mixture, and then, using the temperature regulator on the roof, introducing the 
steam and exhaust gas mfarture, heating the drainage and consequently the fat with- 
out pr^sure floats down into a collecting barrel or the like. 
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The device can in a further application be used for, in a quick and efficient way 
clearing oil stuck in pipelines. By introducing the mixture in the pipelines the oil 
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stuck in the pipelines is cleared. How big a section of the pipeline tihat can be 
cleared depends on the size of the gas burner. Theoretically a section of up to one 
kilometre could be cleared. One way of practically doing this is to use trucks for ac- 
cessing the pipelines, onto which trucks the mixture device and a water container 
S are arranged. 

The device can in a further application be used for, in a quick and efficient way pre- 
venting boring bars to get stuck by drilling in oil wells. The boring bars get stuck 
because of the oil being cooled dovm due to the thermal rising force from Ae geo- 
1 0 thermal heat, i.e. hot air, which when moving at hi^ speed gives a cooling effect. 
By introducing the steam and exhaust gas mixture into the ground the oil is pre- 
vented fix)m being cooled down and flius Ae risk of the boring bars getting stuck is 
elinunated. 

1 5 The device can in a further application be used for in an efficient and power saving 
way extracting shale oil in shale oil reserves. The shale oil lies under ground as bi- 
tumen. Instead of introducing steam in order to liquefy the bitumen, requiring a lot 
of power, the steam and exhaust gas mixture is introduced, requiting much less 
power. The presence of bitumen lies in many cases under natural gas reserves, and 

20 thus in these cases by combusting the natural gas. it can then be mixed with steam 
for producing the steam and exhaust gas mixture. The combustion gas is thus in 
tiiese cases "fiee of charge". 

The device can in a further application be used for in an efficient way collecting the 
25 oil fi-om a sunk or sinking oil tanker. In the case of sinking oil tankers the water is 
usually so cold that the oil starts sinking to the bottom. By introducing the mixture 
into the oil compartment in the sinking oil tanker via hoses and heat up the oil, it can 
easily be retrieved. 
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The device can in a further application be used for in an efficient vray collecting the 
oil ftom an oilslick. By covering the oilslick with a blanket or the like, and the in- 
troducing tite steam and exhaust gas mixture under the blanket and into the oilslick, 
the oil is heated and becomes more liquid. Hie temperature of the oil is pressed by 
5 the blanket, and thus the liquid oil can easily be sucked up. 

The device can in a further application be used for in an efficient way heating up 
rooms such as e.g. house tralers. The steam and exhaust mixture is introduced into a 
heat exchanger. The steam rises and heats the heat exchanger until the steam has 

10 been cooled down to approximately 78" C when cond^ation occurs. The steain 

flows down again and the process starts all over. By cooling the exhaust gases in the 
form of accumulated water below the dew point it flows down again. The old ex- 
haust gases are filtered via water filters such that they can be re-used, i.e. no exhaust 
opening such as a chinmey or the like is needed, and consequently no exhaust gases 

1 5 are released to the environment. Instead of using e.g. water with a temperature of 8* 
C, water with a temperature of e.g. 20" C is received. Therefore, as it is a closed 
system, the heating ptoceas becomes fester. A very high temperature difference (AT) 
is achieved. Instead of having tap water on the reduce valve 5, a circulation pump is 
used. By filtering in normal active coal pure water is provided again. 

20 

The device can in a fiirther application be used for m an efficient way put out fires. 
By introducing the steam firom the device fi-om underneath the core of the fire is 
reached without getting in contact with the flames. The fire is then put out from un- 
derneath and the oxygen is taken away at the same time as it moistens all the sur- 
25 faces. Either a perforated hose is used which is unrolled in the floor underneath, or 
alternatively a hose is harpooned into the floor being on fae. 
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Above the invention has been described in connection with preferred embodiments. 
Of course fiirther embodiments as well as minor changes and additions may be 
imagined without desertuig the basic inventive idea. 
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The above mentioned applications of the invention are only examples. Hiere are of 
course other areas where tiie invention offers advantages. In tiie oil industry, apart 
from what is mentioned above, also, for example, cleaning of oil tanks and cleaning 
5 of the ventilating ducts leading the oil mist away for the refining. In the marine in- 
dustry, cleaning of heat exchange systems, cleanmg of exhaust gas channels/ chim- 
neys from engines etc., cleanmg of drainage systems in there entire length, cleaning 
of tanks from oil, disposals and night soil, and cleaning of kitchen ducts from res- 
taurant kitchens, are examples of applications. In the food industry cleaning and 
1 0 disinfection of preparation vessels, cleaning of ducts, and cleaning of production 
lines etc. Manufacturing of medicine is as mentioned cleaning and disinfection of 
preparation tanks. In building facilities for example, thawing of down pipes and 
spouts during winter season and as mentioned cleaning of drainage pipes^ In paper 
pulp industry, cleaning of exhaust air duct systems is another application. In areas 
where today conventional steam engines are used, as e.g. thawing of road culverts, 
street gullies, water and drainage pipes, bore holes, casting moulds etc. Other areas 
are hardening of concrete during the winter season, heating of larger PVC pipes and 
many others. 

As an alternative embodiment to using exhaust gases from combusted gaseous ele- 
ments such as butane, propane, natural gas or the like, exhaust gases from com- 
busted liquid elements such as diesel oil or the like, or exhaust gases from com- 
busted solid elements such as chip, coal or the like can be used. 
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1 . Method for heating by means of steam, said steam being produced from water, 
energy for heating the water being provided by burning a fuel, characterised by the 

5 steps of: 

- mixing the steam With exhaust gas from combustion of said fiiel; and 

- using said mixture for heating purposes. 

2. Method according to claim 1, characterised in tiiat said fuel is a gaseous m&> 
1 0 dium, for example butane, propane, natural gas or the like, or a liquid medium, for 

example diesel or the like, or a solid medium, for example coal or the like, 

3. Method according to claim 1 or 2, characterised by the step of introducmg said 
mixture into a cavily for heating. 

15 

4. Method according to claim 3, characterised in that said cavity constitutes any- 
one of the following: exhaust channel; tank; drainage systrai; chimney; boiler 
pipelme; oil container; oil well; oil shale; oilslick, oil tanks, ventilating duct, heat 
exchanger system, preparation vessels, down pipe and spout, exhaust air system, 

20 cavity on fire, road culverts, street gulUes, v/ater and drainage pipes, bore holes, 
casting moulds, PVC pipes or the like. 

: *■ 5. Method according to any one of the preceding claims, characterised by the step 

ofregulating the temperature of said mixture. 

'•V 25 

* • m 

* - - 

; 6. Use ofsteam produced accordmg to any one ofclauns 1,2, 3 and 5, for fire 

fighting. 
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7. Device for heating by means of steam, said steam being produced from water, 
energy for heating the water being provided by biiming a fiiel, characterised in an 
arrangement for mixing the steam with exhaust gas from combustion of said fuel, 

5 8. Device according to claim 7, characterised in that said fuel is a gaseous me- 
dium, for example butane, propane, natural gas or the like, or a liquid medium, for 
example diesel or the like, or a solid medium, for example coal or the like. 

9. Device according to claim 7 or 8, characterised by means for introducing said 
1 0 mixture into a cavity for heating. 

10. Device according to anyone of claims 7-9, characterised in that said cavity 
constitutes anyone of the following: exhaust channel; tank; drainage system; chim- 
ney; boiler; pipeline; oil container; oil well; oil shale; oilslick, oil tanks, ventilating 

15 duct, heat exchanger system, preparation vessels, down pipe and spout, exhaust air 
system, cavity on fire, road culverts, street gullies, water and drainage pipes, bore 
holes, casting moulds, PVC pipes or the like. 

1 1 . Device accordmg to any one of claims 7-1 1, characterised in a contamer (2, 20) 
20 a pipe system (4, 23) arranged in said container (2, 20) for mtroducmg water and for 

extracting steam from said container (2, 20) and a burner (3) for heating water and 
steam in said pipe system and means for extracting exhaust gases from combustion 
by means of said burner (3) and means for mixing said steam and said exhaust 
gases. 

25 

1 2. Device according to claim 1 1, characterised in a pressure chamber from which 
steam is extracted. 
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IS.Device according to claim 1 1 or 12, characterised ui a cavity (13, 26) in which 
said steam and said exhaust gases are mixed. 
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14. Device according to anyone of claims 1 1-13, characterised in an injection 
chamber (8) arranged upstream in relation to the mixing chamber (13) comprising a 
separate cavity (8a) for said steam and a separate cavity (8b) for said exhaust gases, 
said steam being beatable by said exhaust in said injection chamber (13). 

15. Device according to claim 14, characterised in the injection chamber (8) having 
an inner cavity (8a) for said steam and an outer cavity (8b) for said exhaust gases, 
said cavities preferably being concentrically arranged. 

16. Device according to claims 14 or 15, characterised in that said injection cham- 
ber (8) comprises means for extracting steam unmixed with exhaust gases. 

17. Device according to anyone of claims 1 1-16, characterised in that steam is ex- 
tracted via a safety valve (9) and a vent passage (10). 

18. Device according to any one of claims 7-17, characterised in means for regu- 
lating the temperature of the mixture. 
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ABSTRACT 



A method for heating by means of steam, said steam being produced from water, 
energy for heating the water being provided by burning a fueU wherein the steam is 
mixed with exhaust gas from combustion of said gaseous medium; and wherein said 
mixture is used for heating purposes. The invention also relates to a device for 
heating by means of steam. 
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